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The addition of methane to nebulizer gas was assessed as a method for the reduction of polyatomic
interferents in inductively coupled plasma mass spectrometry (ICP-MS). The eﬀects of nebulizer gas ﬂow
rate, RF power and methane ﬂow were studied for a range of analytes and polyatomic ions. The analyte
sensitivity, especially for Be, Br and I, was enhanced by a factor of 7–12 with methane addition.
Polyatomic ions, such as ArCl+, ArO+, ClO+ and ArArH+, were reduced between 61 and 92% when
compared to those of an unmodiﬁed plasma. Such reduction allowed better quantiﬁcation limits for V,
As, Se, Br and I, as well as 90% BaO+ polyatomic reduction. Finally, the optimized conditions were
evaluated in successful recovery tests for As, Se and V in diﬀerent matrices with high chloride content.
The Fe accuracy was evaluated in several reference materials.Introduction
Analytical quantication of some elements by ICP-MS may be
limited by the formation of polyatomic interferents, especially
for those below m/z 80.1–4 Assigned as polyatomic, the ions
typically come from Ar support gas, atmospheric gases
(nitrogen and oxygen) or from the sample matrix (O, OH, Cl, S
and P). Since the development of this analytical technique,
diﬀerent methods have been developed to resolve, attenuate or
even eliminate this type of interferents, some of them success-
fully. These approaches range from the most inexpensive and
simple ones to attenuate some of the interferents, like careful
optimization of the instrument parameters such as nebulizer
gas ow rate and RF power (cited as power throughout the
text),4–6 and solvent removal by the Peltier eﬀect in spray
chambers, to more expensive and time consuming methods to
eliminate some of the interferents, such as hydride generation,7
the use of collision cells810 or, nally, the use of a high reso-
lution ICP-MS11,12 to resolve the analyte signal from the inter-
ferents. The aims of all these strategies are the reduction of
polyatomic interferents. Another expedient method for reduc-
tion/elimination of this set of interferents is to use another inert
gas, like nitrogen, and mix it with one of the three ows of
argon.
Some researchers use diﬀerent gases and types of combi-
nations, since the major advantage of mixed-gas plasmas for
liquid sample introduction is the reduction of certain acid-
related polyatomic interferents, such as ArCl+ and ClO+.12,13 A
wide variety of additional gases for the Ar plasma gas supply,do 1089, S. Mamede de Infesta, Portugal.
52–161such as nitrogen,14–17 oxygen,18 hydrogen,17,19 helium20–22 and
carbon-containing solvents, have been studied using solution
nebulization ICP-MS. For example, Sheppard et al.22 found that
addition of He produces a plasma capable of ionizing elements
with high ionization potential more eﬃciently than pure Ar
plasma. Evans and Ebdon23,24 reported the addition of nitrogen
and oxygen to the nebulizer gas with a signicant reduction of
ArCl+. Lam and Horlick25 reported that polyatomic interferents
can also be reduced and the sensitivity of analytes can be
improved by adding nitrogen to the auxiliary gas ow. Lam and
McLaren26 found that the UO+/U+ ratio and ArO+ intensities
were reduced by adding 8% nitrogen to the auxiliary gas, and
they also reported interferents reduction on Fe and Se. The
optimization of nitrogen addition to the nebulizer and auxiliary
gas ows, reported by Hill et al.,27 revealed a dramatic reduction
of ArCl+ and ClO+ interferents on As and V, respectively.
More recently, most studies have focused on the addition of
other gases. Smith et al.28 investigated the addition of Xe to the
nebulizer gas and reported a reduction in polyatomic interferents.
Allain et al.29 added methane to the nebulizer gas and veried
improvement in the sensitivity of most analytes. However, addi-
tion of organic compounds to the ICP, either as admixtures to the
gas phase or C-based additives to the sample solution, has a
disadvantage: they will produce other kinds of polyatomic inter-
ferents, such as CN+, CO+, ArC+, etc., especially below m/z 53.
Since the rst use of mixed gases, it has been observed that
even small amounts of additives change signicantly the Ar
plasma properties.30 Among other eﬀects, the shape or geometry
of the plasma is aﬀected in these mixed gas plasmas,13,25 which
subsequently aﬀects the ion extraction or sampling eﬃciency of
ions through the sampler cone. It has also been reported that an
increased amount of hydrogen in carbon containing plasmas,This journal is © The Royal Society of Chemistry 2014
